Enhanced release of oxygen metabolites by monocyte-derived macrophages exposed to proteolytic enzymes: activity of neutrophil elastase and cathepsin G.
Macrophages at sites of inflammation are exposed to proteolytic enzymes derived from neutrophils, platelets, clotting factors, complement, and damaged tissues. To investigate the possible effect of proteases on the plasma membrane-mediated oxidative metabolic response of macrophages in inflammatory sites, cultured human monocyte-derived macrophages were treated in vitro with proteolytic enzymes and were then assayed for their ability to release superoxide anion (O2-) and hydrogen peroxide (H2O2) in response to stimuli. Macrophages pretreated for 1 to 20 min with trypsin, chymotrypsin, pronase, or papain, 0.1 to 200 micrograms/ml, released up to 3.5-times more O2- and H2O2 than did control (untreated) cells. This enhanced production of oxygen metabolites was observed by using either phorbol myristate acetate or opsonized zymosan as the stimulus. Macrophages were also "primed" for enhanced O2- release (2.3-fold) by pretreatment with a subfraction of granules extracted from human neutrophils. This subfraction contained primarily elastase and cathepsin G. Similar enhancement was observed with 60 ng/ml or purified human neutrophil cathepsin G (2.2-fold) and with 20 micrograms/ml of purified neutrophil elastase (3.3-fold). Priming by these neutrophil proteases could be blocked by specific inhibitors of their proteolytic activity. These results suggest that macrophages involved in an inflammatory response might be rapidly primed by proteases released from degranulating neutrophils. Primed macrophages could mount a more effective oxidative metabolic response to microorganisms or tumor cells, but might also cause greater tissue damage.